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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Amendment Entry & Claim Status 

The after-final amendment filed on August 8, 2005 has been acknowledged and 
entered. 

Claims 1-21 are pending. 

Response to Amendment 
Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

Withdrawn Rejection(s) 
Rejections under (JSC 1 12, 1 st and 2 nd paragraphs are withdrawn herein. 
Rejection under USC 101 is withdrawn herein. 
Rejections under USC 102 and 103 are withdrawn herein. 

Maintained Rejection 
Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 1 63 USPQ 644 (CCPA 1 969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .1 30(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



Application/Control Number: 10/726,134 Page 3 

Art Unit: 1641 

Claims 1-6, 9-11, 15-17 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 5 of U.S. Patent 
No. 6,171,802 in view of Holmgren et al. (US 5,681,571). 

Although the conflicting claims are not identical, they are not patentably distinct 
from each other because claim 5 of patent '802 and the current invention are drawn to 
the same device for detecting ligands comprising multiple wells, the receptor is attached 
to the wells, wherein the receptor binds to the ligand and form a ligand-receptor 
complex which produces a signal; and an amplification mechanism, wherein said 
amplification mechanism is a lyotropic liquid crystalline material coupled to the receptor 
and said amplification mechanism amplifies said signal upon the formation of the ligand- 
receptor complex. 

However, Patent '802 fails to teach the substrate which is made of polymers, 
such as polystyrene. Instead, Patent '802 teaches wells as substrate and the receptors 
are randomly distributed on those wells. 

Holmgren teaches immunological assays using solid phase such as polystyrene 
microwells coated with receptor, (see col. 12, lines 38-44). 

It would have obvious to one of ordinary skills in the art to use polystyrene 
microwell as a substrate as taught by Holmgren in the method of patent '802 since 
receptors can attach to those wells and must be randomly distributed on those wells. 
When the receptors are coated on the wells, coating must be done through physical or 
chemical attachment such as hydrophobic interactions and van der Waals interactions 
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or covalent bonding respectively. Thus, one of ordinary skills in the art would be 
motivated to arrive at the present invention. 

New Grounds of Rejection 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 8-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abbott et al. (US 6,284,197) in view of Tarcha et al. (US 5,252,459). 

Abbott teaches a device and method for detecting analytes. The device 
comprises a substrate having a surface, the surface comprises a recognition moiety; a 
mesogenic layer/ liquid crystals oriented on the surface; and an interface between the 
mesogenic layer and a member selected from the group consisting of gases, liquids, 
solid and combination thereof. The interaction of the molecules with surface can be 
converted into an easily detected optical output. Abbott also teaches a method for 
detecting analytes comprising contacting with the analyte a recognition moiety for the 
analyte, wherein the contacting causes at least a portion of a plurality of 
mesogens/liquid crystals proximate to the recognition moiety to detectably switch from a 
first orientation to a second orientation upon contacting the analyte with the recognition 
moiety; and detecting the second configuration of the at least a portion of the plurality of 
mesogens, whereby the analyte is detected. The liquid crystals are used to amplify and 
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transduce into an optical signal. The interaction of the liquid crystals with a surface can 
be converted into an easily detected optical output. Liquid crystal phase can be 
thermotropic or lyotropic. The recognition moieties are attached to the substrate surface 
through covalent bonding chemical interaction, ionic bonding, hydrophobic, van der 
Waals interactions, chemisorption, physisorption and combination thereof. The 
substrate surface can be made surface-active by attaching to the surface a spacer that 
has surfactant properties. Spacers serve to distant the recognition moiety from the 
substrate or self-assembled monolayer. Recognition moiety refers to molecules that are 
attached to either functionalized spacer arms or functionalized self-assembled 
monolayer components. The recognition moieties interact with analytes. The substrates 
can be inorganic crystals, inorganic glasses, metals such as gold, silver, platinum, 
palladium, nickel and copper, organic polymers such as polyethylene, polysobutene, 
polyacrylics, polystyrene, polyesters, polysulfones, etc. and combination thereof. 
Mesogenic layers have been anchored on curved surfaces. The local state of the 
mesogenic layer is similar to that of mesogenic layers anchored on a planar surface and 
properties of the mesogenic layer are not dominated by elastic energies caused by 
curvature. The receptor can be a monoclonal antibody.(col. 6, line 1-col. 6, line 30, col. 
13, lines 12-17,. col. 14, lines 34-43, col. 35, lines 40-46). 

However, Abbott fails to teach that the shape of the substrate is spherical and the 
substrate is movable within an amount of a liquid crystalline material. 

Tarcha teaches assay method using solid phase/substrate materials such as 
chromatographic, bibulous, porous capillary material, fiberglass, cellulose or nylon pad, 



Application/Control Number: 1 0/726, 1 34 Page 6 

Art Unit: 1641 

silicon particles, porous gels such as silica gel, agarose, dextran, polyacrylamide beads, 
polystyrene beads, magnetic beads, etc. The method of attachment the specific binding 
member to the solid phase is by adsorption or covalent binding, (see col. 4, line 50-col. 
5, line 17). 

It would have been obvious to one of ordinary skills in the art to configure the 
shape of the substrate taught by Abbott into spherical shaped beads/particles as 
spherical shaped beads are well known in the art as solid phase supported by the 
teachings of Tarcha. Furthermore, since Abbott teaches that the properties of the 
mesogenic layer being anchored on a curved surface are the same as compared to 
those of the mesogenic layer when anchored on a planar surface, one of ordinary skills 
in the art would find it obvious to use substrate with a curved shape such as beads or 
particles. Since Abbott discusses in the background section that the liquid crystals 
possess physical properties, which are normally, associated with both solids and liquids. 
Similar to fluids, the molecules in liquid crystals are free to diffuse about, however, a 
small degree of long range orientational and sometimes positional order is maintained 
causing the substance to be anisotropic as is typical of solids. Thus, if the substrate 
such as a bead is contacted with the mesogenic layer/liquid crystalline material, such 
substrate would be within the part of the crystalline material and is movable because the 
size of the bead is small enough to move freely within the liquid crystalline material or 
the mesogenic layer. 
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Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abbott 
(6,284,197) in view of Tarcha et al. (US 5,252,459) and further in view of Sahouani et 
al.(US 6,524,665). 

Abbott and Tarcha have been discussed above. 

However, Abbott and Tarcha fail to teach that the liquid crystalline material is 
chromonic. 

Sahouani teaches an alignment structure useful in a liquid crystal display device 
comprising a substrate having disposed thereon a film of a lyotropic nematic or 
chromonic liquid crystalline material. Figure 1 in shows a scanning electron microscopic 
image of the surface of a polymeric substrate shear coated with a layer of compound A. 
(see col. 3, lines 5-11; col. 4, lines 65-69; col. 5, lines 1-4). 

It would have been obvious to one of ordinary skills in the art to use chromonics 
as lyotropic liquid crystalline material in the combined method and device of Abbott and 
Tarcha because chromonic molecules show a self-organized surface structure that 
easily and uniformly orient liquid crystals or non-liquid crystal coatings in planar 
configuration. Thus, these self-organized surface structures can also easily and 
uniformly orient the receptors when become attached thereto. Such uniform orientation 
of the receptors would be an advantage because that way all receptors can be exposed 
to the ligands of interest and thus the signal would be accurate. 

Response to Arguments 

Applicant's arguments with respect to claims 1-21 have been considered but are 
moot in view of the new ground(s) of rejection. 
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However, regarding the double patenting rejection, Applicants argue that in light 
of the amended claims, the rejection of the Patent 6,171 ,802 in view of Holmgren no 
longer applies because the combination of the references do not teach a device wherein 
a substrate is positioned and movable within an amount of crystalline materials forms a 
receptor-ligand complex. 

The Patent '802 in view of Holmgren is still applicable to the amended claims 
which recites "the substrate is positioned and movable within an amount of liquid 
crystalline materials' because the Patent '802 teaches that liquid crystalline material is 
coupled to the receptor which is attached to the well (substrate). Since the receptor is 
attached to the substrate, the substrate is covered by the receptor, which is conjugated 
to a liquid crystalline material, the liquid crystalline material indirectly covers the well 
surface and thus the well (substrate) is partially within the liquid crystalline material. 
Since Applicants argue in the amendment filed on August 8, 2005 that the specification 
teaches that anything positioned within the liquid crystalline material inherently has the 
ability to move freely therein, the substrate of Patent '802 is inherently movable within 
the liquid crystalline material because it is covered with liquid crystalline material. 

Regarding the rejection under 103 by Abbott in view of Tarcha, Applicants argue 
that there is no teaching or motivation to combine the spherical particles of Tarcha with 
the method of detection as taught by Abbott. Furthermore, it would NOT be obvious to 
one of ordinary skill in the art to make the combination. The present invention is directed 
to the detection of ligand with high sensitivity, therefore, only small particles of ligand 
bound to the receptor are required to generate a signal. Tarcha teaches an indicator 
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reagent formed by attaching an organic polymer particle to a binding member. However, 
Tarcha is not directed to a method of detection employing liquid crystals, and there is no 
teaching in Tarcha to place the spheres attached to the specific binding member into 
the liquid crystals to detect the presence of an analyte. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). Tarcha is relied upon for the teaching of a polymeric spherical substrate. Thus, 
since Tarcha teaches a method of detection using a substrate and Abbott teaches a 
method of detection using a substrate, it would have been obvious to one of ordinary 
skills in the art to combine the references because Tarcha teaches that substrates can 
be in many shapes. Thus, using a variety of different shapes for the substrate brings 
more flexibility to the assay. Thus, any substrate that can bind a receptor would work in 
the method of Abbott, regardless of the shape. Tarcha needs not to teach a method of 
detection employing liquid crystals in order to have motivation to combine. If Tarcha 
taught a method of detection employing liquid crystals, then it would anticipate the 
present invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Pensee T. Do whose telephone number is 571-272- 
0819. The examiner can normally be reached on Monday-Friday, 7:00-3:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Pensee T. Do 
Patent Examiner 
September 15, 2005 




LONG V. LE 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 



